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Behavior of bounded solutions of quasilinear ellipti equations on
Riemannian manifolds
A.B.Ivanov
Let M be a onneted omplete nonompat Rimannian manifold of dimension n, K is a
ompat subset of M . We study bounded in M \K solutions of the equation
∆pu = c(x)|u|
p−2
u, (1)
where c(x) ∈ L
∞,loc (M) is a nonnegative funtion, p > 1 is a real number, and operator ∆p
is dened by
∆pu = g
−
1
2∇i
(
gij |∇u|p−2∇ju
)
where gij are ontravariant omponents of the metri tensor, g = det ‖gij‖, and
|∇u| =
(
gij∇iu∇ju
) 1
2 .
Similar problems were studied in [1℄[5℄.
A funtion u ∈ W 1p,loc(Ω) ∩ L∞(Ω) is said to be a solution of (1) in Ω if
−
∫
Ω
gij |∇u|
p−2
∇iu∇jϕdx =
∫
Ω
c(x)|u|p−2uϕdx
for every ϕ ∈ C∞0 (Ω).
We say a funtion u ∈ W 1p,loc(Ω) ∩ L∞(Ω) to be p -harmoni in Ω, if
∆pu = 0
in the above sense.
Riemannian manifold M is said to be an Hp-manifold if, for all non-empty open sets
ω ⊂ Ω ⊂M suh that
γ1 ≤
diam(ω)
diam(Ω)
≤ γ2
and
γ1 ≤
dist(ω, ∂Ω)
diam(ω)
≤ γ2,
1
where diam(ω), diam(Ω) are the diameters of the sets ω è Ω orrespondingly, dist(ω, ∂Ω) is the
distane between ω and ∂Ω, γ1, γ2 > 0 are real numbers, and for every nonnegative funtion u
that is p-harmoni on Ω, the following inequality holds:
sup
ω
u ≤ h inf
ω
u,
where the onstant h > 0 depends only on γ1 and γ2.
Let A be a ompat, and B an open subsets of M , A ⊂ B. The p - apaity of A with
respet to B is dened by
cap(A,B) = inf
ϕ
∫
B
|∇ϕ|p dx,
where the innum is taken over all funtions ϕ ∈ C∞0 (B) identially equal to 1 in a neighborhood
of A.
Fix an arbitrary point O ∈M .
We denote by Bk = {x : dist(O, x) < 2
k} the geodesi ball of radius 2k with enter at O.
For every set Ω denote Qk = Bk \ Ω, Dk = Bk+2 \Bk+1 and dk = Bk+3 \Bk.
An open set Ω is said to be p - massive if
∞∑
k=0
(
cap (Q2k, B2k+2)
cap
(
B2k+1, B2k+2
)
) 1
p−1
<∞.
The main result of this paper is the following theorem.
Theorem 1. Let M be a Hp -manifold and c(x) satisfy
∞∑
k=0

∫
dk
c(x)
cap (dk, Dk)
dx


1
p−1
=∞
for any p - massive set Ω. Then any bounded solution of (1) in M \ K tends to zero when
dist(O, x)→∞
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